EXPERIMENTAL PREPARATION OF RAISED BOG REHABILITATI ON
IN THE PROCESS OF PEAT-CUTTING

Romas Pakalnis, diraté Sendzikait, Dalia Aviziené

Laboratory of Landscape Ecology, Institute of Bgtafalijy EZzey 49, LT-08406, Vilnius, Lithuania,
E-mail: romas.pakalnis@botanika.lt
jurate.sendzikaite@botanika.lt
dalia.aviziene@botanika.lt

Introduction

Bogs cover 415 000 ha (6.4%) of the Lithuanianitey. Peat layer of industrial importance

covers 237 000 ha, of which only 64 peat bogs heeadistic exploitation resources with

approximately 119 million tons of peat, which acatsufor about 10% of all the Lithuanian peat
resources. These data highlight a must to use peEsdurces and peat mining products
economically and rationally ASLENAS, 1996; SNKEVICIUS, 2001). Other peat mining aspect
unsolved legally is dehumidifying effect in the gigouring territories. As concerns the latest
technologies, peat mining is possible only if thetav level in the peat bog is constantly lowered
during the entire mining period.

The raised bog of AukStumala is one of the firsmotercial mining peat lands in
Lithuania since the end of the™ @entury. Auk$tumala (Augstumal) idacus classicusf peat
land science because it is the first raised badpenworld described in the monographg8¥R,
1902. More than 120 yearlong peat-cutting processedepeemined some complicated
problems. Peat extraction in the eastern part dSAumala raised bog provokes draining of the
neighbouring zone (50-100 m width) of AukStumaldmidogical Nature Reserve and gives
raise to negative changes in hydrological regimeé @rotected vegetation cover (spreading of
forest communities, which are not characteristiadised bog; growth of trees’ annual radial
increment; wilting and disappearance of plant ggetypical to raised bog; degradation of plant
communities). The contact zone of the TelmologRakerve and peat-cutting fields is about 6
km long, therefore, 30—60 ha area is in the zordraihing influence. Keeping a balance between
economical activity and natural ecosystems is dnine most sophisticated problems of social
development. To solve this problem, modern woridstto apply the principals of sustainable
development.

The main objective of the project is to work outlamplement sustainable development
programme for AukStumala Telmological Nature Resdyased on new methods and principles

that would enable to conform the most contradictotgrests in protection of bog ecosystem and
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peat extraction. Historically, the interests of bmanservation and peat mining are opposing in
AukStumala raised bog. On the one hand, it is ¢isgéa maintain water level favourable for bog
formation in AukStumala Telmological Reserve, aod,the other hand, it has to be constantly
lowered in the mining fields.

Natural conditions and human impact on the raised bg of AukStumala

The raised bog of AukStumala occurs in the wegbam of Lithuania, in the interstream area of
the rivers Nemunas and Minija. It looks like a tigimgled triangle with rounded corners and
ragged concave side, of which the hypotenuse digbe southwest towards Lake Krpkanka.
1.6 m above bay sea level, the surface of the ddieg rises steeply to a height of 4.5-5.0 m
above bay sea level in a 150-500 m (average 300id® belt (WEBER, 1902; @UWENBERG
JoosTEN 2002). Morphogenesis of the separate parts ofSfmkala peat bed is different: the
western part consists of glaciolimnic, lagoon and walley sedimentation area, whereas the
eastern part — morainic and glacioaqueous holldefrdate ice lake and the Holocene bogging
(KuNskaAs, 2005). It should be noted that the developmentAokStumala raised bog was
influenced by the irregularity of its peat bed, efhiat present cause problems in peat extraction,
and, surely, will have great influence on finishiofymining works and implementation of the
projects on ecological restoration of raised bothenfuture.

Peat litter in AukStumala was excavated manuallyil WWorld War 1l. The greatest
changes in the raised bog of AukStumala (3018 @l place in the Soviet times after 1968,
when protective embankments, water pumping statiwasls and ditches were built, large area
(2/3 of the total bog) was drained for mechanizezhtyzutting. After the restoration of
Lithuania’s independence (1990), the Governmerabéished Nemunas Delta Regional Park
(1992) with AukStumala Telmological Nature Resefi@17 ha) on the unexploited western part
of the bog. Due to rare and protected plant spec@amunities and a large number of different
hollow pools (>100), this territory was includedara list of NATURA 2000.

Material and methods

The scale of disturbance and degradation of plambnecunities and vascular plant species
diversity in AukStumala Telmological Nature Resewas evaluated in 2005. Nomenclature of
plant communities was applied following the floiggbhytosociological plants classification
principles of Zirich-Montpellier school UN-BLANQUET, 1964; BALEVICIENE, 1991; BTT,

1995; DERREN 1996). Latin names of plants were presentedvatig the checklist of Vascular
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Plants of Lithuania (GDZINSKAS, 1999). Redlisted species were presented accotditite Red
Data Book of Lithuania (RSomAvicius, 2007).

The dendrochronological methodaLNIS, 1972, 1978; BRAVINSKIENE, 1994, 1997)
was selected to measure changes in hydrologicahesfsince 1950 to 2005) of AukStumala
Telmological Nature Reserve. In 2006, wood samfibeseholes) were taken using Pressler's
borer. In accordance to the methods of collectixygeamental material for dendrochronological
research, changes in radial incremenPimius sylvestrid.. trees growing in the raised bog were
analysed.

Technical and technological solutions for instédiatof original water level maintenance
system (1 km long) were suggested and implememetie@border of AukStumala Telmological
Reserve in 2006Hg. 1). To estimate the efficiency of this special equémt, a hydrological
monitoring system (24 water level assessment vekdigibuted in 4 profiles) was worked out.
Three profiles (I-1) were installed perpendiciyato the water levelling system. Control profile
(IV Control) was equipped outside the boundaryhef system, next to effectively functioning
draining ditch (3.0 m depth). The measurementsaiEmevel were carried out in April-October
2007.
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Fig. 1. Scheme of installation of the equipment of wageel control:
1 — 2.5-3 m depth trench was excavated; 2 — palgtineembrane was laid into the trench;
3 —the trench was filled up with raised bog peat



Peat-cutting effect upon on the vegetation of Auk&imala raised bog

At present time, the flora of AukStumala raised Imquite rich in spite of long-term (about 120
years) commercial peat-cutting and intensive ladamation. In 2005, about 150 plant species
(57 % of all species characteristic to Lithuanigeatplands (264 species)) were found in the
territory of AukStumala Telmological Nature ReserVae largest diversity of plant species was
recorded on the fen and transition mire, which aumd the raised bog. There are abundant
species ofCyperaceae, Poaceafamilies, different species obalix sp. andSphagnum(sS.
centrale, S. medium, S. angustifollurl®ommunities of AssSphagnetum magellani¢Malc.)
1929) Kastner et Flossner 1933 are prevailing éndpen raised bog and only in the western part
of the bog occur communities of Adstiophoro-Trichophoretum caespito&latn. 1928) Jenik
1961 em. W. Mat. 1974. All crooked dwarf forms Binus sylvestrisL. (f. uliginosa

f. litwinowii, f. turfosg f. pumila f. wilkomii) were recorded in AukStumala raised bog.

According to the List of Habitats of European Irtpace in Lithuania (RSOMAVICIUS,
2001), the largest area of AukStumala Telmologitaiure Reserve is occupied by communities
of active raised bogs (7110), included in Annex the EU Habitats Directive (92/43/EEC), with
small fragments of degraded raised bogs still cdapab natural regeneration (7120), natural
dystrophic lakes and ponds (3160) and tracts ohéstandian deciduous swamp woods (9080)
on the edges of the Telmological Reserve.

During the research period, 5 vascular plant sgeafghe Red Data Book of Lithuania
(RAasomavicius, 2007) were inventoried in AukStumala raised bdgrica tetralix L.

(1 (E) category),Dactylorhiza fuchsii(Druce) So6 (4 (1) category)richophorum cespitosum
(L.) C. Hartm. (2 (V) category)Sphagnum mollesull. (2 (V) category),Nymphaea albal.

(3 (R) category) Sphagnum imbricaturilornsch. ex Russ. was recorded in AukStumala daise
bog at the beginning of the 2@entury (WVeBER 1902; IKONIENE, 2003). Since then, it has been
the only report about this species of bryophytdstinuania.

In the research period, the following changes enuvagetation of AukStumala raised bog
were ascertained: luxuriant cover of under woodthe communities of open raised bog;
penetration of treesBetula pubescenkhrh. and tall-stemmeRinus sylvestrid_.) into Ledo-
Pinetum sylvestriRR. Tx. 1955 communities; spreading of under wantd the communities of
hollows; extinction of bog moss and formation chkn cover in the communities of open raised
bog and those next to draining ditches; changgdant communities are more intensive in the
zones impacted by draining ditches and less intensi the central part of the Telmological
Reserve as well as on the western slope of thed&isg.



Hydrological changes in AukStumala raised bog

The dendrochronological method was selected to uneaadial increment d?inus sylvestrigd..
growing in the raised bog. The radial incremenPofus sylvestrid.. trees growing in the zone
under the impact of peat mining works was low u@8I78 (it did not exceed 0.5 mm/year),
whereas during the last 37 years it has increagedhdre than 4 times and reached 1-1.5
mm/year Fig. 2). It was ascertained that peat extraction in #stern parbf AukStumala raised
bog provokes draining of the neighbouring zone (®®-m width) of AukStumala Telmological
Nature Reserve and gives raise to negative chamgédsydrological regime and protected

vegetation cover.
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Fig. 2. Impact of habitat draining upd?inus sylvestri¢.. radial increment, AukStumala

The research data obtained in 2007 suggest that Yeatel on the edge of the raised bog
(near water levelling system with protective memiejathrough the whole length of the profile
was rather stable (depth 10-40 crijg(3). In the ' and 2% wells of the control profile
(IV Control), which occur the closest to the drgjealitch, water was much deeper (70-120 cm).
Mean water level was successively decreasing filwencentral part of the bog (16.4+1.11 cm)
towards the drainage ditch (95.1+4.80 cm). The idectoefficient of water level depression
curve is 1.1 cm/m of profile length or 1.1%.

During the first years of exploitation (2007) o&ter levelling system, it turned out that
water, which had accumulated on the side of thend®klgical Reserve, was pressing the
protective system with membrane towards the mifiglgs. This process was very clear, where
the protective embankment and membrane were iedtalh insufficiently stable peat-bed or
were crossing former deep poolsid. 4). Therefore, in the future, to install similar &hng

systems, it is necessary to preserve natural pshttoucture on a flat slope.
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Fig. 3. Fluctuation of water level (AukStumala, monthlgasurements,
January, April-September 2007):
[-IIl — with protective membrane; IV Control — wiht protective membrane

Fig. 4. Deformation of water levelling system, AukStumaia2007

The monitoring of water level dynamics in 2007 dadlio assess hydrological efficiency
of the established water levelling equipment. Dgitine first year of observation, positive effect
of the installed equipment was undoubted: wateellen the edge of the Telmological Reserve

was 80 cm higher than in control variant (IV Cohtravithout protective membrane).



Conclusions

The main objective of the project on sustainablgetigpment of AukStumala Telmological
Nature Reserve is to work out and implement a progne based on new methods and principles
that would enable to conform the most contradictotgrests in the protection of bog ecosystem
and peat mining. Draining effect of peat mining neighbouring protected areas could be
decreased by elaboration and implementation ofigptrrchnical measures. Implementation of
special measures of water level insulation prowigeation of rather stable banks for the future
bog restoration works in exploited part of the deag.

Even the first-year research-data show that théeimented water levelling system with a
long lasting polythene membrane will be efficiemdaapplicable within the zones of other
environmental and peat mining conflicts. Alreadytlw first year of exploitation (2007), this
membrane played its part and sustained mean veatelr (Jup to 80 cm higher) on the edge of the
reserve. Hydrological monitoring during one vegetatseason show sufficient effect of
implemented measures but a long-term observatiovatdr level changes is necessary.

Long-term water level monitoring data will permélecting techniques to hydrologically
isolate the edges of other protected bogs fromirtigact of mining fields. In the future, to
establish similar water levelling system and avissddeformation, it is necessary to preserve
natural and stable peat-bed structure of the litgites It is important to accomplish monitoring of
hydrological impact of water levelling system upeater resources of the Telmological Reserve
and estimate the possibilities of accumulation atew surplus. In case water would start flowing
over the top of protective embankment, a 20 cm dtempipe should be installed on the lower

places of the embankment to flow down water surplus
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